
PATENT SPECIFICATION dD 1368012 

(ft (21) Application No. 32291/72 (22) Filed II July 1972 
H (31) Convention Application No. 52221 (32) Filed 13 July 1971 in 
© (33) Japan (JA) 

QQ (44) Complete Specification published 25 Sept 1974 
© (51) International Gasification C07D 57/00 A61K 27/00 
CO (52) Index at acceptance 

H CZC 1414 1416 1532 211 213 215 220 226 22Y 246 250 

251 252 25Y 28X 29X 29Y 30Y 311 313 31Y 332 
338 342 34Y 351 352 355 35Y 360 362 364 366 
368 36Y 373 37Y 388 389 396 397 491 500 502 
509 50Y 601 613 621 623 624 625 628 62X 634 
635 652 658 65X 661 662 675 694 697 699 761 
762 766 790 79Y KR MM QT TM TR 

(54) OXOBENZIMIDAZOLINE AND TRIAZASPIRO 
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(71) SUMITOMO CHEMICAL COMPANY LIMITED, a corpora- 

tion organized under the laws of Japan, of 15, Kitahama-5-chome, Higashi-ku, Osaka, 
Japan, do hereby declare the invention for which we pray that a patent may be granted 
to us and the method by which it is to be performed, to be particularly described in 
5 and by the following statement: — 5 

The present invention relates to novel N-substituted heterocyclic derivatives, 
pharmaceutical acceptable salts thereof, pharmaceutical compositions containing 
them and methods for their preparation. More particularly, the present invention pro- 
vides an N-substituted heterocyclic derivative represented by the formula 

10 X ^Q^W-OkCM€H z -y & 10 

wherein R is a hydrogen atom or a Q. 8 alkanoyl group; R A is a hydrogen or halogen 
atom, or a Q-t alky], Q- T alkoxy, nitro, trifluoromethyl, amino or N—-Q- 8 alkanoyl- 
amino group; R* is a hydrogen or halogen atom, or an amino or N — G>- g alkanoylamino 
group; W is an oxygen or sulfur atom, or a sulfinyl or sulfonyl group; and Y is 



(wherein Ra is a hydrogen atom, or a C,- r alkyl or C a . s alkanoyl group; R* is a 
hydrogen or halogen atom or a C 4 - 7 alkyl group), or a phannaceutically acceptable acid 
addition salt thereof, a pharmaceutical composition containing such a derivative and 
a phannaceutically acceptable carrier, and a process for the preparation of such a 
20 derivative. t 20 

In a preferred range of compounds within the formula (I), R is a hydrogen atom; 
R x is a hydrogen or halogen atom, or a Q- 7 alkyl, Q- 7 alkoxy, nitro, trifluoromethyl 
or amino group; R 2 is a hydrogen or halogen atom or an amino group; and W and 
Y are as defined above. 

25 Where, in this specification, any of the substituent groups R la R 2 , or R* is said to be 25 

a hydrogen atom, mis indicates that the relevant substituent group is absent; e.g. 

[Price 25p) 
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when R* in formula (I) is said to be a hydrogen atom, the benzene ring to which the 
leading line from R* is directed is unsubstituted. 

The "C w alkyl" "C^ alkoxy", and "Q. 8 alkanoyl" groups can have either 
straight or branched chains, and thus the Q., alkyl moiety may be a methyl, ethyl, 
n-propyl a isopropyl isobutyi, or n-hexyl group, and the Q. 8 alkanoyl group may 
for example be aformyl, acetyl or propionyl group. The term "halogen" includes 
iodine, bromine, chlorine and fluorine. 

N-Substituted heterocyclic derivatives within the present invention form pharma- 
ceutically acceptable salts with a variety of organic and inorganic acids. Such salts are 
1°^- a< ?^ a , s ■P Ifari * ormophosphoric, hydrochloric, hydrobromic, 

hydnodic, sulfamic, atric, lactic, maleic, malic, succinic, tartaric, ctaiamic, acetfe 
benzoic, gluconic and ascorbic acids. * 

We have surprisingly found that compounds within by the formula (Ti above and 
their pharmaceutical^ acceptable salts have valuable pharmacological properties, and 
m pamcular have excdlent and-inflammatory, analgesic, sedative, anti-convulsive or 
anu-hypertensive activities. 

Phannaceutically active compounds wimin this invention may be incorporated 
e.g. for oral aoimmstration, m a tablet as the sole active ingredient. A typical tablet 
contains from 1 to 20 per cent binder, e.g. tragacanth; from 3 to 10 per cent lubricant, 
e.g. talcum; from 0.2^10 per cent of a further lubricant, e.g. ma^esium stearate; 
an average dose of active ingredient; and q* 100 per cent of filler, ktto^ The 
usual oral dosage is 1—1000 mg per os daily: 5 

Using processes within the present invention, novel N-substituted heterocyclic 

aZ^^ C *T** W S ay ^ b y a variety ofmSio^ ^ 
m • 1 !r m • for P 10 ^ 011 ^ an N-substituted heterocyclic derivative of the formula 
(I) includes reacting a compound represented by the formula, 

A — CHr— Z 

wherein A is W 



99 



Itove^dZ fa 3ndWareaS defined above > or a group of Y (wherein Y is as defined 

— CHCH. 

\/ 
O 

or 

-CHCH S X 

Ar 

bySor^ula! 8 "* X * ° ***** ^ 8 C ° m P 0Und 

A'— H 

av> 

ftS W^ul^i* ° « 01 fc ^ aiD or a group of the 
w :It ? a ? Cular> a fmpound within the formula (I), wherein R is a hydrogen atom- 
« StiX** S r ^ogen atom, or a Q_ alkyl, C,-, alkoxy, niATCmXl 

Y «T^f J? B ^ Pi , R =j 3 / ^g^ or halogen atom or an amino group, and W and 

Y are as previously defined, ran be prepared by reacting a compoundTf tite formrfa 



3 
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15 



The reaction may, in general, be effected in an organic solvent or solvent mix- 
ture. Suitable solvents include methanol, ethanol, n-propanol, iso-propanol, n-butanol, 
benzene, toluene, xylene, dimethyjformanude, and a solvent mixture thereof. The 
reaction may be carried out at a temperature within a range of from about room 
temperature to the boiling point of the solvent employed. When Z is 

—CHCH.X 



(wherein R and X are as previously defined in formula (I)), the reaction is prefer- 
ably carried out in the presence of an add acceptor to remove the acid which is 
liberated during the course of the reaction. Suitable acid acceptors include sodium 
10 carbonate, potassium carbonate, sodium bicarbonate, potassium bicarbonate, sodium 
hydroxide, potassium hydroxide, sodium hydride, potassium hydride, and triethyl- 
amine. 

A compound of the formula (I), wherein R is a hydrogen atom, can also be pre- 
pared by treating a compound represented by the formula, 



CHCH Z Y 



wherein R„ R 2 > W and Y are as previously defined and R' is a alkanoyl group, 
with a saponifying agent. Suitable saponifying agents include sodium hydroxide, potas- 
sium hydroxide, sodium carbonate, potassium carbonate, sodium bicarbonate, potassium 
bicarbonate, hydrochloric acid, and sulfuric acid. 
20 The hydrolysis is preferably carried out at 10° to 60°C in the presence of a 

solvent such as water, methanol, ethanol, n-propanol, iso-propanol, n-butanol or a sol- 
vent mixture thereof. 

A compound of the formula (I), wherein R is a Q-s alkanoyl group, can also be 
prepared by treating a compound represented by the formula, 

25 F z \ H 

(VI) 

wherein R„ R=, W and Y are as defined above, with a compound represented by the 
formula, 



(R"_CO) a O 



(VII) 



wherein R" is a alkyl group. . 

30 The reaction may, in general, be effected at a temperature within a range of 

from about room temperature to the boiling point of the solvent employed in an 
organic solvent or solvent mixture. . 

Suitable solvents include benzene, toluene, xylene, pyridine, acetic acid, and di- 
methylformamide, and a solvent mixture thereof. , 

35 A compound of the formula (I), wherein R is a hydrogen atom and W is an oxy- 

gen or sulfur atom, can also be prepared from the corresponding compounds represented 
by the formula, 

£~Y- w r ctf 2 coch 2 -v 

#2 (VUO 

wherein R„ R 2 and Y are as denned above and W t is an oxygen or sulfur atom, by 
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reduction thereof. The compounds of the formula (VIE) can be reduced with a suit- 
able reducing agent such as sodium in an alcoholic solvent, hydrogen in the presence 
of a catalyst, or sodium borohydride. The reaction is, in general, carried out in the 
presence of a solvent or solvent mixture. The choice of solvent depends otf the re- 
ducing agent employed, and the solvent may be water, ethanol, ether, tetrahydrofuran, 5 
dioxane, or N-ethylmorpholme. The reaction may be carried out at room temperature, 
at a temperature below room temperature or at an elevated temperature 

A compound within the formula (I) wherein W is a sulfur atom can be con- 
verted to a compound wherein W is a sulfinyl or sulfonyl group by treating such a 
compound with an oxidizing agent. As the oxidizing agent, chromic acid, nitric acid, 10 
'SKXJ^^-S? ° r ? nic P eradde Performic, peracetic, perbenzoic or m- 
cmoroperbenzoic acid], sodium penodate, potassium penodate^ potassium persulfate, 
selennun dioxid^ laid tetracetate, manganese dioxide or ruthenium tetroxide can, for 
"ample, be used. The reaction is, in general, advantageously effected in the presence 
of a solvent. The choice of the solvent depends on the oxidizing agent employed, and 
Sl-!! 0 V ^ t * may - be • S f lect ^ watcr > chloroform, carbon tetrachloride, acetone, 
o~?l «k . C aa v J 81 J lfunt ; acld > pyridine, dioxane, benzene, toluene, ether, ethyl 
acetate, methanol, ethanol, and mixtures thereof. The reaction temperature varies 
depending on the oxidizing agent employed. In general, the reaction proceeds readily 
noTl^S^ t ? n P. erature te Wgher or lower, for example, from 

L ittor ? "A^u b ? d ?g J P°h« of the solvent employed, and preferably 
from 10°— 60°C, to effect the desired control of the reaction. 

The N-substituted heterocyclic derivative of the formnla (T) thus obtained in free 
.Si? 1 0311 £ e .2? nv ? ted . to the acid-addition salt thereof by interaction of the 
?„ » ^tZ^- hee u has ? ^ te «*"»*«ed from the acid-addition slit form 25 
ma cravenuonal manner, that is, by treating the salt with a strong aqueous base, for 
2& ^.fS? T* 1 h ^ imd ^ *«at carbonate or m alkali metal K- 
rarbonate. The base thus regenerated can then be interacted with the same or a dif- 
^ ^ 10 re P ro . duce *e or a different acid-addition salt. Thus the novel bases 
30 witlnn the present mvennon and acid-addition salts thereof are readily interconvertible. 30 
Using processes within the present invention, the following N-substituted hetero- 
cychc derivatives can, for example, be obtained : 

35 HH?1t™#^ 35 

b^^d^h^ 1116 P ^° Xy ^ XyPr ° Py1 ' -4-piperidyl}-2-oxo- 
40 1-tl ]JJ^ <WnRM *^^ 

45 1 " {1 ^J^ Huoro PhenyI'^yl>2-hydtoxypropyl]-4-piperidyl}^ 45 

l-{l^-Fluorophenoxy)-2-aatyIoxypropyl]-4-piperi^ 

55 

1 " {1 j£^ Me,l,niw * e ^>"^^ 



50 



55 



5 1368,012 5^ 

l-Phenyl-8- [3-(p-fluorophenoxy>2-hydroxypropyl ] -4-oxo-l,3,8-triazaspiro [4,5 ] 
decane 

l-Phenyl-8- [3-0>-cbloro-»z-toIyIoxy)-2-hydroxypropyl] -4-oxo-l 3 3,8-triazaspiro 
[4,5] decane 

5 l-Phenyl-S-acetyl-S-fS-Cp-fluorophenoxy^-acetyloxypropyll-^oxo-l^^- 5 

triazaspiro [4,5 ] decane 
l-Phenyl-8- [3-(/^fluorophenyIthio)-2-hydroxypropyl] -4-oxo-l,3,8-triazaspiro 
[4,5] decane 

l-Phenyl-8- [3-{p-fluorophenylsulfinyl)-2-hydroxypropyl] -4-oxo-l ,3,8-triazaspiro 
10 [4,5]decane 10 

l-Phenyl-8- [3^-acetoamido-p-fluorophenoxy>2-hydroxypropyl] -4-0X0-1,3,8- 

triazaspiro [4,5 ] decane. 
Method aspects within the present invention are further described in the following 
Examples of more preferred embodiments thereof, which are presented for the pur- 
15 pose of illustration and do not limit the scope of the invention. " 

Example 1 

A mixture of 2.77 g of l^-epoxy-3-(p-fluorophenylthio)propane, 326 g of l-(4- 
piperidyl)-2-oxobenzimidazolinc and 50 ml of ethanol is refluxed for five hours. ^ 

The reaction mixture is concentrated under reduced pressure, and to the residue 
20 is added 100 ml of water. The precipitate thus formed is collected by filtration and 20 
dried to give l-{ 1- [3-(/>-fluorophenylthio)-2-hydroxypropyl] -4-piperidyl} -2-oxobenz- 
imidazoline, m.p. 133°— 138°C. Recrystallization from benzene gives white crystals, 
m.p. 157°— 159°C 

The following compounds are obtained in the same manner as that described in 
25 Example 1: 25 

l-{ 1- [3-<p-Tolylthio>-2-hyd 
m.p. 155°— 7°C 

l-{l-[3<p-Tdyloxy>2-hydix>xyp^ 
m.p. 163°— 4°C. . -m 

30 l-{l-[3-(w-Trifluoromethylphenoxy>2-hydroxypropyl] -4-piperidyl} -2-oxobenz- w 

imidazoline, m.p. 195° — 6°C. 

l-{ 1- [3-(/>-Chloro-m-tolyloxy)-2-hydroxypropyl] -4-piperidyl } -2-oxobenzimidazo- 
line, m.p. 210°— 1°C 

l-O- [3-(p-Fluorophenoxy>2-hydroxyr^opyl]-4-piperidyl}-2-^ 
35 line, m.p. 177°— 8°G 35 
1-{1- [3-(p-HuorophenylsufinyI>-2-hydroxypropyll -4-piperidyl}-2-oxobenzimid- 
azoline oxalate, m.p. 190° — 2°C (decomp.) 

l-{ 1- [3-(p-Tolylsulfinyl)-2-hydroxypropyl] -4-piperidyl}-2-oxobenzimidazob"ne 
oxalate, m.p. 210°— 1°C (decomp.) 
40 l-Phenyl-8- [3-(/>-fluorophenoxy>-2-hydroxypropyl ] -4-oxo-l 3,8-triazaspiro- 40 

[4,5] decane, m.p. 164°— 6°C. 

l-Phenyl-8- [3-(p-chloro-m-tolyloxy)-2-hydroxypropyl] -4-oxo-l,3,8-triazaspiro- 
[4,5] decane, m.p. 156°— 8°C. 

Example 2 

45 A mixture of 22 g of l-{l*[3-(p-fluorophenoxy)-2-acetyloxypropyl] -4-piperidyl}- 45 

2- oxobenzimiaazoline, 1.1 g of potassium hydroxide, 5 ml of water and 20 ml of 
ethanol is stirred at room temperature for one hour. The reaction mixture is poured 
into 200 mi of water. After cooling, the precipitate thus formed is collected by filtra- 
tion and dried to give l-fl-[3-(/>-fluorophenoxy)-2-hydroxy]-4-piperidyl}-2K)xobenz- 

50 imidazoline, m.p. 175° — 6°C. Recrystallization from benzene gives white crystals, m.p. 50 
177o_go C . 

Example 3 

A mixture of 2.2 g of l-( 1- [3-(p-tolythio)-2-hydroxypropyl] -4-piperidyl} -3- 
acetyl-2~oxobenzimidazoline, 5.1 g of acetic anhydride and 30 ml of pyridine is heated 

55 at 80°C for two hours. The reaction mixture cooled, and a mixture of 100 ml of 55 
chloroform and 150 ml of water is then added thereto. The aqueous layer is separated 
and extracted with chloroform. The organic layers are combined, washed with water, 
dried over sodium sulfate and evaporated under, reduced pressure. The oily residue 
is dissolved in iso-propanol and to this solution is added a warm solution of 0.55 g 

60 of oxalic acid in iso-propanol. After cooling, the precipitated oxalate is collected 60 
by filtration and dried to give l-{lr[3-(^tolylthio>2-acetyloxypropyll-4-piperidyl}- 

3- acetyl-2-oxobenzimidazoline oxalate, m.p. 197° — 8°C (decomp.). Recrystallization 
from ethanol gives white crystals, m.p. 199°— 200°C (decomp.). 
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To a mixture of 0.2 g of sodium borohydride in 10 ml of ethanol is added drop- 
^»?°^ 1 . of 2 g. of l-phenyl-g-IS-Cp-fluorophenoxyH-oxopropyll-^oxo-l^ j- 
toaza^ro^SJdeane in 20 ml of ethanol. The mixture is «irred at room temperature 
for five hours. The resulting mixture is decomposed with 2N hydrochloric acid, 
nZTiT sodium hydroxide and diluted again with 

S ^ rwf' ^ P re ?P ital « * coflected by filtration and dried tfgive 1- 
WFF. " 8 ' I 3 " (P " fluorophenoxy) - 2 - hydroxypropyl] - 4 . oxo - 1,3,8 triaza- 

Sw^krioJo-^C 0 - R ^^°" iso-propanof^e 



Example 5 



-CHzCttCH z —Y 



Yis 




** 1 S i a " cm » « » C,- 7 alkyl or Q., aftanoyl group: R 4 is a 

SS. 1 MOgeD ° r 8 Q - or aphannaceutiSf^ptable 

M A A P™?^ fo ? preparing an N-substituted heterocyclic derivative of the for- 
Silf aj Claimed m Claim which includes reacting compound denied by 

A — CHj — Z 

wherein A is 

(II) 



tct.<»<aRh 
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T° * ■» ta ?« «* 1 S °f HW3^p-nuorophenyltmo)-2-h^ 
dyl}-2-oxobenzmudazoline in 20 ml of glacial acetic acid is added dmS 06 Ytf 
35%. aqueous hydrogen peroxide with cooling. The mixture KSTftTe!? tear 
Ma temperature of 20°-30°C. The reaction mixture is then poured into 50rfrf 15 
Eh^ES?^ T"T- T" 0 ™ *P* extracted ^ chloroform. The organic 
preLre. ' ° Ver sodium suKatt 81141 waporated under reduced 

riJ&JfflJt^T b ™. ^P^Panol and to this solution is added a warm 

solunon of 0.25 g of oxalic acid in iso-propanol. After cooling, the precipitated cxdate 20 

S£S2£& *K» S* TC l-{l-[3^fl U or 0p henySy^y^S- 

propyl]^pipOTdyl}-2-oxobeiizintida2oline oxalate, mp. 180°— 190°C fKno^ 
Recrystalhzation from ethanol gives a white powder, m.p 190°_2°C $£3$ 

WHAT WE CLAIM IS:— 

1. An N-substituted heterocyclic derivative represented by the formula, 25 



tSTZm «, \ hy ^ 0gen , t !i 0n ^ 0r a £- Ri is a hydrogen or halo- 

f?J2i. or a c i-r afcjd, C - alkoxy, nitro, trifluoromethyl, ammo or N-C, . 
atooyLumno group; R, is hydrogen or halogen atom, or an amino or N-cL 
aUcanoylammo group; W is an oxygen or sulfur mm, or a sulfinyl Hdfonyl group! 30 



35 



40 
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(wherein R„ R 2 and W are as defined in Claim 1) or a group of Y (wherein Y is 
as defined in Claim 1) and Z is 

— CH CH 2 

V 

or 

— CHCH2X 

(wherein R is as defined in Claim 1 and X is a halogen atom), with a compound 
represented by the formula, 

A'— H 

(IV) 

wherein A' is a group of Y when A is a group of the formula (III) or a group of the 
formula (III) when A is a group of Y. . , 

3 A process for preparing an N-substituted heterocyclic derivative of the 
formula (I), as claimed in Claim 1, wherein R is specifically a hydrogen atom which 
includes treating a compound represented by the formula, 



CH Z CHCH Z Y 



wherein Ri, R 2 , W and Y are as defined in Claim 1; and R' is a Co- 8 alkanoyl group, 
with a saponifying agent. , . . 

4 A process for preparing an N-substituted heterocyclic derivative of the 
formula (I), as claimed in claim 1, wherein R is a C 2 . K alkanoyl group which includes 
reacting a compound represented by the formula, 

Ri^ Off 

(VI) 

wherein Ri> Re 3 W and Y are as defined in Claim 1, with a compound represented 
by the formula, 

(K"COM) ^ 

wherein R" is a Ct-, alkyl group. _* .u. t„, 

5 A process for preparing an N-substituted heterocychc derivative of the for- 
mula (I), as claimed in Claim 1, wherein R is hydrogen and W is an oxygen or 
sulfur atom, which includes reducing a compound represented by the formula, 

Rz (rod 

wherek^, R. and Y are as denned in Claim 1; and W, is an oxygen or sulfur 
at0m "6. A process for preparing an N-substituted heterocyclic derivative of the for- 
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mula (I), as claimed in Claim 1, wherein W is a suffinyl or sulfonyl group, which 
includes treating a compound of the formula (I), as claimed in claim 1, wherein 
W is a sulfur atom with an oxidizing agent 

7. A pharmaceutical composition containing an N-substituted heterocyclic deriva- 
tive as claimed in Claim 1 and a pharmaceutically acceptable carrier. 

8. A compound according to Qaim 1, wherein R is a hydrogen atom; R, is a 
hydrogen or halogen atom, or a C^. 7 aftyl, Q- 7 alkoxy, nitro, trifluoromethyi or 
ammo group; R 2 is hydrogen or halogen atom or an amino group; and W and Y 
are as denned in Claim 1. 

formula^ piOCeSS accordra S t0 Qaim ^ wherein a compound represented by the 



wherein R u Ra and W are as denned in Claim 8, is reacted with a compound repre- 
sented by the formula, 

Y— H 

wherein Y is as defined in Claim 1, to yield an N-substituted heterocyclic derivative 
represented by the formula, 



4fc 



I 

OH 

wherein R l3 Ra, W and Y are as denned above, 

10. N-Substituted heterocyclic derivatives of the formula (J), given and defined 
m Claim 1 which are specifically disclosed herein. 

11. Processes for producing an N-substituted heterocyclic derivative of the 
formula (I), given and defined in Claim 1, substantially as herein described and 
exemplified. 

• r} 2 * N " substituted neterocyclic derivatives of the formula (I), given and defined 
in Claim 1 whenever prepared by a process according to any one of Claims 2 to 6. 9 
and 11. J ' 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70—72 Chancery Lane, 
London WC2A IAD, 
Agents for the Applicants. 
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